We investigate the stellar masses of the class of star-forming objects known as Luminous Compact Blue Galaxies (LCBGs) by studying a sample of galaxies in the distant cluster MS 0451.6-0305 at z ≈ 0.54 with ground-based multicolor imaging and spectroscopy. For a sample of 16 spectroscopically-confirmed cluster LCBGs (colour B − V < 0.5, surface brightness µ B < 21 mag arcsec −2 , and magnitude M B < −18.5), we measure stellar masses by fitting spectral energy distribution (SED) models to multiband photometry, and compare with dynamical masses (determined from velocity dispersion between 10 < σ v (km s −1 ) < 80), we previously obtained from their emission-line spectra. We compare two different stellar population models that measure stellar mass in star-bursting galaxies, indicating correlations between the stellar age, extinction, and stellar mass derived from the two different SED models. The stellar masses of cluster LCBGs are distributed similarly to those of field LCBGs, but the cluster LCBGs show lower dynamical-to-stellar mass ratios (M dyn /M * = 2.6) than their field LCBG counterparts (M dyn /M * = 4.8), echoing trends noted previously in low-redshift dwarf elliptical galaxies. Within this limited sample, the specific star formation rate declines steeply with increasing mass, suggesting that these cluster LCBGs have undergone vigorous star formation.
INTRODUCTION
Mass is an important tracer of the evolution of galaxies. Stellar masses provide an estimate of the integrated star formation history of a galaxy (Brinchmann & Ellis 2000; Heavens et al. 2004; Treu et al. 2005) , and can be used to trace how galaxies evolve over time. For vigorously star-forming galaxies -and, in particular, the special subclass of these objects known as Luminous Compact Blue Galaxies (LCBGs; see, e.g., Koo et al. 1994 Koo et al. , 1997 Crawford et al. 2006 ) -studying (Crawford et al. 2006 (Crawford et al. , 2011 (Crawford et al. , 2016 , we have identified and described the properties of LCBGs found in distant clusters. Our key finding is that their properties (metalicity, dynamical mass, and size) and number density make LCBGs likely progenitors of the dwarf elliptical (dE) galaxies that dominate today's clusters. By comparing the properties of field and cluster LCBGs such as masses and sizes, we can establish if these are the late-type progenitor galaxies.
Dwarf elliptical galaxies are a heterogeneous class of galaxies (Lisker 2009; Kormendy & Bender 2012 ) that are the most numerous type of galaxies in clusters although they are almost completely absent in the field. Previous studies have shown that some dwarf cluster galaxies have experienced a brief burst of star formation prior to being quenched (Michielsen et al. 2008; Lelli et al. 2014; Ryś et al. 2015; Mentz et al. 2016 ), although they do have a range of star formation histories (Koleva et al. 2011; Smith et al. 2012; Toloba et al. 2014a ). In addition, dwarf ellipticals show a range of complex photometric (Janz et al. 2012 (Janz et al. , 2014 and kinematic structures (Pedraz et al. 2002; Toloba et al. 2012; Ryś et al. 2013 Ryś et al. , 2014 Toloba et al. 2014b Toloba et al. , 2015 . Many of these studies point to the transformation of in-falling latetype galaxies by the cluster environment as being the progenitors of dwarf elliptical galaxies.
Galaxy masses can be derived in two fundamentally different ways: Stellar masses are calculated from the spectral energy distribution of a galaxy's light by estimating the total number of stars contributing to its luminosity. Dynamical masses are determined from the characteristic size and internal velocity to estimate the total mass of the system. While stellar and dynamical masses are not necessarily equivalent, they use independent observational information and must satisfy the condition that the stellar mass is less than or equal to the total dynamical mass. Hence, these two measures of mass provide consistency checks on measurement systematics; with constraints on these systematics, differences between the two measures can reveal fundamental attributes such as the relative baryonic-to-dark-matter content of galaxies. We can also exploit this attribute to test the hypothesis that LCBGs are potential progenitors of today's dE population. To facilitate this test, one of the aims of this work is to understand the limits on systematic error in stellar mass measurements for LCBGs.
A previous study has derived stellar and dynamical masses for LCBGs in the field (Guzmán et al. 2003) . We adopt this study to define LCBG properties in the field (hereafter field sample). In this work, we apply the same method to measure stellar and dynamical masses of LCBGs in galaxy clusters for the first time. This enables us to make a robust comparison of the effect of environment on stellar and dynamical masses of this class of galaxies at the same epoch. For our cluster sample, we selected LCBGs from the massive, intermediate-redshift cluster MS 0451.6-0305 (hereafter MS 0451-03). Observed at redshift z ≈ 0.538, this cluster features a high velocity dispersion σ = 1, 354 km s −1 , a large radius R 200 = 2.5 Mpc, and X-ray luminosity L bol x = 4 × 10 45 erg s −1 (see Donahue et al. 2003; Crawford et al. 2009 ).
This paper is organized as follows. Section 2 describes our observations and data analysis as well as the galaxy sample selection. Section 3 presents our stellar mass measurements based on SED models computed using two public stellar population synthesis (SPS) codes. Section 4 reports our measurements of stellar and dynamical masses, specific star formation rates (sSFR), and stellar ages of the LCBG population. In Sections 5 and 6, we discuss our results and then summarize our findings. Throughout this work, we adopt H 0 = 71 km s −1 Mpc −1 , Ω m = 0.27, and Ω DE = 0.73; all photometry is in the Vega magnitude system.
OBSERVATIONS & DATA ANALYSIS
We describe the observations forming the basis of the present study in our previous paper (Crawford et al. 2016) . Here, we summarize these observations and describe the additional observations and analysis in the following sections.
Photometric Data and Analysis

Observations
We obtained deep optical images in the UBRI z passbands between 1999 October and 2004 June with the WIYN 1 3.5 m telescope's Mini-Mosaic Camera. The final reduced data has a 9. 6 × 9. 6 field of view, 0. 14 per pixel sampling, and 0. 74 FWHM seeing for the final combined R-band image. Further details of the observations and data reductions appear in Crawford et al. (2009 Crawford et al. ( , 2016 .
Deep NIR K-band observations 2 were supplied by Moran et al. (2007) based on observations taken with the WIRC camera on the Hale 5 m telescope at Palomar Observatory 3 . The archive image has a 8. 7×8. 7 field of view, 0. 25 per pixel sampling, and 0. 97 FWHM median seeing. Further details of the observations are provided in the original paper (see Moran et al. 2007 ).
Photometry & Size Analysis
Following Crawford et al. (2009 Crawford et al. ( , 2016 , prior to photometric analysis we aligned all images and matched the seeing to the worst band (i.e., the K band) by convolving the images with a 2-D Gaussian function. This enabled our photometric apertures to sample the same light profiles from the six bands (UBRI zK). We used the SExtractor software package (Bertin & Arnouts 1996) in two-image mode with source detection performed on the R band image, our deepest image, to produce matched aperture photometry in the different bands. We used a photometric aperture diameter of 7.5 kpc at the redshift of the cluster to measure magnitudes for each cluster source. This size was chosen to provide consistency with the previous study done by Guzmán et al. (2003) . For most of our sources this measured greater than 96% of the total light. Table 1 presents the optical and near-infrared photometry. The errors presented, and used for the fitting, are the Poisson errors combined (in quadrature) with an Table 1 . Optical and near-IR photometry for star-forming galaxies with secure spectroscopic redshifts. Note.
-(1) Object identification number (2) Identification in the WLTV survey (3) Right Ascension (4) Declination (5) U-band magnitude and error (6) B-band magnitude and error (7) R-band magnitude and error (8) I -band magnitude and error (9) z-band magnitude and error (10) K-band magnitude and error. Objects detected below the K-band limiting magnitude have corresponding photometry in bold.
additional 2% error measured from simulations of the observations (Crawford et al. 2009 ).
As presented in Crawford et al. (2016) , we measured the size of each star-forming cluster galaxy based on imaging of the cluster from the HST Advanced Camera for Surveys (ACS; Ford et al. 2003) . The ACS data (PI: Ellis, Proposal ID: 9836) cover the entire field of view of the WIYN data in the F814W band with typical exposure times of 2036 s (see Crawford et al. 2016) . For each galaxy, we measured the total flux via an iterative analysis of the curve of growth, then determined the half-light radius (r e ) following the methodology in Crawford et al. (2006) . This method does not assume a specific profile shape and will measure accurate sizes for galaxies having various shapes and sizes.
Spectroscopic Data and Analysis
Observations
We completed spectroscopic observations in October 2005 with the Deep Imaging Multi-Object Spectrograph (DEIMOS; Faber et al. 2003) on the Keck II telescope. The multi-slit observations employed a slit width of 1. 0 with the 900 l mm −1 grating to give a dispersion of 0.44Å pix −1 and corresponding spectral resolution of 2.85Å (FWHM) across the observed wavelength range of 5000-8400Å. We observed objects using four different slitmasks during the run, preferentially targeting potential LCBGs and other star-forming galaxies in the cluster. Full details of the observations and data reductions appear in Crawford et al. (2011) .
Velocity Dispersion & Dynamical Mass
As described in Crawford et al. (2016) , the internal gas velocity dispersion (σ v ) was calculated for each cluster galaxy by fitting Gaussian profiles to the [O ii] λ3727, Hβ, and [O iii] λ5007 emission lines. For the [O ii] λ3727 doublet we fit a double Gaussian with fixed separation of 2.7Å in the rest frame, constraining the peaks to have the same width while allowing their relative amplitudes to vary. We inspected all fits visually to confirm quality. We estimated the instrumental spectral broadening from sky lines observed near our lines of interest, and subtracted the instrumental dispersion in quadrature from the measured velocity dispersion to correct for this effect. At least one mask was observed under exceptional seeing conditions (∼ 0. 8), and we corrected the instrumental velocity dispersion to the appropriate spectral resolution based on the seeing disc rather than the slit width for that set of spectra. We determined the final velocity dispersion for each source by computing a weighted average of the measurement of the three different emission lines. The smallest velocity dispersion we can safely recover is 10 km s −1 (Crawford et al. 2016) , and the typically error on each measurement is less than 10%. Emission line signal to noise was typically greater than 10.
We next converted the velocity dispersion into a dynamical mass via Equation (2) of Crawford et al. (2016) viz.
where c 2 = 1.6 (see Bender et al. 1992; Phillips et al. 1997 This value was chosen to match earlier works and assumes that the galaxies are virialised. Following Guzmán et al. (2003) , we applied a correction factor of 1.3 to the measured velocity dispersions to account for using nebular emission lines instead of absorption features in measuring the galaxy masses. We expect there are systematics in this mass formulation (e.g., in the specific value of c 2 or the correction factor for a given object). Our goal was to adopt a formalism mirroring the analysis of the field sample and thereby eliminate systematics in the comparison of these two populations due to differing dynamical assumptions.
Sample Selection
The sample of cluster star-forming galaxies studied here is defined and classified in Crawford et al. (2016) . From our sample, we selected a subsample of 23 galaxies, consisting of 16 cluster LCBGs and 7 cluster blue galaxies. These are the 23 star-forming galaxies (i.e., not on the red sequence) for which we have Keck spectra to measure emission line-widths and strengths, and which are also confirmed cluster members (previous spectroscopic surveys identified additional cluster members but either focus on the red-sequence, offer insufficient spectral resolution to measure line-widths, or have not shared the reduced spectra). Table 2 presents the final subsample including both classes of galaxies, and Figure 1 shows how we defined our sources based on color and surface brightness. Following Crawford et al. (2006) , we defined LCBGs as having B − V < 0.5, µ B < 21 mag arcsec −2 , and M B <-18.5. We have measured both stellar and dynamical masses of galaxies for the full subsample of 23 targets.
In this work, we primarily aim to compare the measured stellar and dynamical masses of our cluster LCBGs to the corresponding field LCBG sample of Guzmán et al. (2003) . Their sample was defined and classified in Phillips et al. (1997) ; Guzmán et al. (1997) . We note that the criteria they employed to define their field LCBG sample (halflight radius r e ≤ 0. 5, magnitude I 814 ≤ 23.74, and surface brightness µ I 814 < 22.2 mag arcsec −2 ) correspond closely to the definition employed herein when translated into absolute properties (see Crawford et al. 2016 ). To ensure a valid comparison, we consider only the 15 sources from the field sample lying within the redshift range 0.3 < z < 0.7.
STELLAR MASS ESTIMATES
The most common and reliable method for estimating the stellar masses of galaxies is to fit a model spectral energy distribution (SED) to the observed flux (e.g. Drory et al. 2004) . Under this method, the mix of star types, star ages, and interstellar extinction within the galaxy define the shape of the galaxy SED, and the normalization factor required to reproduce the observed absolute flux determines the total stellar mass of the galaxy. Although this technique is usable across various optical and infrared passbands, it works particularly well in the near-IR K passband because this spectral region is relatively unaffected by dust extinction (Kauffmann & Charlot 1998) and is most sensitive to the lower-mass stars that constitute the bulk of the mass within a galaxy (Brinchmann & Ellis 2000; Guzmán et al. 2003) . Given the relative photometric errors in this data-set, the K band (rest-frame wavelength ∼ 1.4µm) plays a relatively modest role in constraining the models, but still provides a long wavelength anchor.
SED fitting
Rather than relying on a single SED model to compare with our galaxy spectra, we derived results using two fundamentally distinct SED models to understand the effect of the differing approaches. Our two selected models were the public SPS GALAXEV code of Bruzual & Charlot (2003, hereafter BC03) and the more recent flexible stellar population synthesis (FSPS) code developed and publicly released by Conroy et al. (2009, henceforth CN09) .
GALAXEV features high spectral resolution (3Å) and FSPS is known to feature an easy handling of computation of SED models. CN09 SPS code has an improved treatment of TP-AGB phase since Conroy et al. (2009) modified the isochrone synthesis of Padova while BC03 SPS code has not.
For internal consistency and comparison to previous modeling of field LCBGs (Guzmán et al. 1997) we chose a single initial mass function (IMF) for both models. Our choice of the Salpeter (Salpeter 1955 ) IMF may not be the most accurate for star-forming galaxies (e.g., Chabrier et al. 2014) but it is useful as a likely upper limit to the inferred stellar mass for comparison to our dynamical mass estimates. For reference, adopting a Chabrier (Chabrier 2003) IMF would yield masses ∼60% of values estimated here (Cappellari et al. 2012) . Table 3 summarizes the parameters controlling our SED library, including the IMF type, star formation history (simple stellar population, burst, exponential, or constant SFR), age, metallicity, and the dust extinction model and intensity. We based our choice of input components for computing the two SED model libraries on a similar grid of ingredients by Guzmán et al. (2003) . The selected parameters may not reflect the true conditions in these galaxies; for example, the well-known degeneracy between age and metallicity is no doubt manifest in our models and fitting results. Our parameter choices may thus introduce systematic differences to the bona fide stellar masses, as we explore below.
Ingredients for SPS Codes
Stellar Mass Measurements
Given the library of model SEDs that we generated with the BC03 and CN09 SPS codes across a wide range of metallicity, age, star formation history, and dust content, we employed an SED-fitting technique to compare these models to the optical-NIR photometric data (see Brinchmann & Ellis 2000; Guzmán et al. 2003) . This enabled us to infer the stellar masses and other physical properties of each galaxy, and how systematic differences in these properties between the two sets of models correlate.
Following a standard SED-fitting approach described in the literature (see Massarotti et al. 2001; Mitchell et al. 2013) , we employed the following goodness-of-fit metric:
where F obs,i , F model,i , σ i , and N are the observed (apparent) flux, model luminosity for M m solar masses in stars, photometric error in the i th passband, and constant of normalization, respectively. The value of χ 2 is determined by summing over all available UBRI zK photometric passbands.
To compare the models with our photometric results, we converted the model fluxes to broad-band magnitudes by shifting each spectrum to the redshift of the galaxy and convolving with the suitable response function. We compared the observed SED of each galaxy to a grid of 24,480 (BC03) and 47,520 (CN09) SED models, thus identifying the bestfitting SED as that associated with the minimum χ 2 value.
For each galaxy, we recorded the SED best-fit model parameters, minimum χ 2 value, and the constant of normalization N. Given the luminosity distance D L at each object's redshift z, we estimated the stellar mass from the SED best-fit model via
where M m is the model mass generated by the SPS for each SED. We also derived the age of the stellar population, the extinction, and the metallicity from the SED best-fit parameters. The best-fitting model parameters for each target appear in Table A1 of the Appendix.
Error Estimates
We estimated the uncertainty on the measured stellar masses through Monte Carlo (MC) simulations. In this method, we re-sampled the colours of each galaxy in accordance with the photometric errors, assuming those errors have a Gaussian distribution with the stated standard deviation. We then determined the SED best-fit stellar masses following the same procedure described in Section 3.1. We conducted 150 trials and recorded the mean stellar mass ( M * ) and its standard deviation for each galaxy. We adopt these standard deviations derived from the Monte Carlo simulations as our best estimate of the uncertainty in the stellar masses. The average uncertainty for the measured stellar masses are ∼ 0.27 dex for BC03 and ∼ 0.31 dex for CN09. Table 2 presents the mean and standard deviation of 
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Note. -(1) Object identification number; (2) redshift; (3) mean and standard deviation of stellar mass from MC simulations using BC09 models; (4) mean and standard deviation of stellar mass from MC simulations using CN09 models; (5) half-light radius; (6) velocity dispersion estimated from [O ii] λ3727; (7) dynamical mass; (8) SFR derived from [O ii] λ3727, (9) M dyn /M * (BC03)).
Half-light radius, velocity dispersion, dynamical masses, and the star formation rates measurements from Crawford et al. (2016) are described in Section 2. stellar masses derived through the MC simulations for BC03 and CN09 models.
The estimated uncertainties for our stellar mass measurements appear consistent with those reported by Guzmán et al. (2003) , who found typical uncertainties of 0.36 dex in their full sample of field LCBGs. Our typical uncertainties are comparable to both the ∼ 0.3 dex uncertainties found by Vulcani et al. (2012) for cluster galaxies and to the ∼ 0.3 dex uncertainties derived for distant field galaxies by Brinchmann & Ellis (2000) .
Additional systematic and random effects (e.g., photometric errors, incompleteness in the models, and more complex star formation histories) may contribute an additional 0.2 dex of uncertainty for which we have not accounted (see Papovich et al. 2001; Bundy et al. 2005) . However, since similar errors may affect the field sample such systematics are of less significance for our relative comparison.
Caveats
A significant fraction of the objects in our sample (∼ 40%) failed to yield satisfactory SED fits, producing reduced χ 2 > 10. Although this suggests a poor match between the bestfit models and our photometric measurements, causes may include (a) underestimated random errors in the photometry, (b) systematic errors in the photometry (background estimation), (c) contamination from emission lines, (d) incompleteness in the stellar libraries, and (e) poor choices for model parameters (Z, dust extinction, and IMF).
Unfortunately, we lack χ 2 values for the fits that Guzmán et al. (2003) achieved with their field LCBG sample, which serves as our primary point of comparison. Given that our stellar mass errors appear comparable to theirs, we decided not to reject any of our galaxies with fits that yield large χ 2 values. However, to confirm data quality we visually inspected the fits to all our targets and defined a "good" fit as having achieved acceptable agreement in at least four filter passbands. We retained the objects that did not meet this criterion but indicate their stellar masses as upper limits (<) in Table 2 . Figures A1,A2 ,A3,A4 show all of the observed and best-fitting model SEDs for our sample.
Comparison of Stellar Mass Measurements
Here, we present the estimated stellar masses derived from the two SPS models. The left-hand panel of Fig. 2 compares the stellar masses obtained from the BC03 and CN09 models for all galaxies in our sample. The best-fit line for the derived stellar masses is slightly steeper than the comparison line of equal mass. The median stellar mass measured using the CN09 models is ∼ 0.2 dex higher than that measured using the BC03 models. We conclude that the two models give generally consistent results, echoing the similar finding made earlier by Conroy & Gunn (2010) in comparing results from the FSPS and GALAXEV codes for massive red galaxies. Both studies confirm the contention of Rettura et al. (2006) that stellar mass estimates derived from photometry are largely insensitive to the chosen SPS model.
The ratio of masses measured using the two different models does correlate with the age and extinction measured using each model as shown in the right-hand panel of Fig. 2 . The BC03 models tend to infer younger ages and smaller masses (and hence a lower M/L ratio). For several galaxies, the difference in the adopted reddening is quite significant, and these objects clearly form a separate track in the figure (marked as boxes). Independent measurements of the age or extinction for these galaxies would improve constraints on the stellar mass.
Although the effect of the chosen SPS model may be small, it is (as demonstrated by both panels of Fig. 2 ) measurable. Since the aim of this study is to compare properties LCBGs stellar masses using best-fit BC03 values. We find no strong evidence suggesting a significant difference between the two distributions as described in the text. Right: Histogram of the ratio of dynamical-to-stellar mass.
of our cluster galaxies to those in the field sample of Guzmán et al. (2003) , employing the same SPS model in both cases will eliminate a potential source of systematic error (cf. Chen et al. 2010) . We therefore adopt the BC03-derived stellar masses in our subsequent analysis for consistency with previous studies.
RESULTS
Luminous Compact Blue Galaxies
Mass Distributions
Here, we compare the measured stellar and dynamical masses of 16 cluster LCBGs to those of the field sample from Guzmán et al. (2003) . Recall that the field sample we've adopted here includes 15 galaxies in the redshift range 0.3 < z < 0.7 to facilitate a comparison to our cluster population. The field sample is complete in this redshift range to the luminosity limit of the LCBG class so that this selection, like the cluster sample, is volume limited. Hence, we can directly compare the mass and luminosity distributions of the cluster and field samples, modulo overall normalization (accounting for differences in total volume and space density between samples) which is not of interest here. The center panel in Figure 3 shows the distribution of stellar masses for the cluster and field LCBGs. The two distributions are broadly similar. The median stellar mass for the cluster LCBGs (log(M * /M ) ≈ 9.40) is similar to the field sample (log(M * /M ) ≈ 9.76). The cluster LCBGs have slightly lower masses when compared to their field counterparts (∼ 0.36 dex) while the distribution of field LCBGs shows a high-mass tail that is absent in the cluster sample, albeit in a sample of limited size.
We performed a Kolmogorov-Smirnov (K-S) test to investigate the differences between the distributions of the two samples, with a corresponding P K−S of 0.11 on stellar masses (1-D test) and P K−S of 0.6 on the dynamical masses. The K-S test could not reject the null hypothesis that the two stellar masses and samples distributions are drawn from the same parent population (at 5% significance). Hence, we find no strong evidence suggesting a significant difference between the stellar and dynamical mass distributions for the two samples (distributions are similar for the two environments, within the errors).
In Fig. 4 , we plot stellar masses (derived from fitting SED models to the photometry) versus dynamical masses determined from the widths of emission lines for both our cluster LCBG sample and the Guzmán et al. (2003) field LCBG comparison sample. Stellar mass measurements can serve as an estimator of the total baryonic mass and offer a good "snapshot" of the star formation history of these compact star-forming galaxies. In contrast, dynamical mass estimates serve as an excellent tracer of the underlying dark matter halo. The ratio of baryonic-to-dynamical mass derived from these measurements is a key indicator of the presence of dark matter.
We find that the median M dyn /M * = 2.6 with a median absolute deviation of 1.7 for cluster LCBGs as compared to M dyn /M * = 4.8 with a median absolute deviation of 4.0 in the field sample. This suggests that the field LCBG population is more highly dominated by dark matter than the cluster sample. The distribution of the ratios is presented in the right-hand panel of Figure 3 . While the K-S test does not rule out the null hypothesis, a random sampling of the field values only reproduces the median cluster value in 3.3% of the samples.
We find that the baryonic mass exceeds the dynamical mass (i.e., M * > M dyn ) for several targets. In our cluster sample, for which we have derived measurements errors, only one galaxy has a baryonic mass greater than the dynamical mass by more than 1σ (standard error). We interpret this as indicating existence of relatively modest systematic errors in our mass estimates. On the other hand, galaxies strongly dominated by dark matter will have a typical upper limit on the ratio of stellar to dynamical mass of M dyn /M * < 3.3 (i.e., M dyn ≥ 3.3 M * ) (Peralta de Arriba et al. 2014) . Most of the field sample is above this limit while only a few cluster sources show so a high ratio. This further supports the conclusion of difference in the dynamical to stellar mass ratios of the two populations. Figure 5 shows the specific star formation rate (sSFR, defined as the star formation rate per unit mass) versus stellar mass. The star formation rate is measured from the [O ii]λ3727 emission lines following (Guzmán et al. 1997; Crawford et al. 2016 ). The conversion from [O ii]λ3727 equivalent width, EW 3727 to star formation rate is given by:
Specific Star Formation Rate
where M B is the absolute B-band magnitude. This star formation rate is a factor of 3 less than the Hα conversion from Kennicutt (1992) . Star formation rates from other literature sources have been converted to this scale. We note a decline in the sSFR as the stellar mass increases for the cluster and field LCBGs. For comparison, we plot the star formation vs. stellar mass relationship from Noeske et al. (2007) , which covers a similar redshift range of 0.2 < z < 0.7. We observe that at this epoch, both the cluster and the field LCBG populations were forming stars more vigorously than the typically galaxy at the same stellar mass. Furthermore, the figure indicates that the sSFR of LCBGs was decreasing more rapidly than the galaxy main sequence with increasing stellar mass.
Trends with stellar age
We find that the ratio of stellar to dynamical mass appears to have a significant correlation with the inferred age of the stellar population. As seen in Figure 6 , this correlation is actually between the stellar mass and age, as one might expect. The correlation is driven by systematic increase in the model mass-to-light ratio for older stellar populations (at constant luminosity). The scatter about the correlation between stellar mass and age reflects the range of luminosities in the sample. Surprisingly, the light-weighted mean stellar age does not appear to correlate with the current starformation rate (SFR), as inferred by the [O ii] luminosity. This implies that galaxies with older mean ages for their ] Figure 5 . The specific SFR as a function of stellar mass for cluster LCBGs (teal circles), cluster blue star forming galaxies (blue squares), and field LCBGs (grey triangles). Error bars represent 1σ estimates of random errors. For comparison, the pink shaded region depicts the expected sSFR-stellar mass relationship (Noeske et al. 2007 ).
stellar populations must also have, on average, more stellar mass from previous generations of star-formation.
DISCUSSION
Several studies suggest that LCBGs may be the progenitors of dwarf elliptical galaxies (Couch et al. 1994; Koo et al. 1997; Moore et al. 1998; Tran et al. 2005; Crawford et al. 2016) . The assumed mechanism for their formation is that upon entering a cluster for the first time, infalling galaxies experience a burst of star formation that is suddenly quenched. In the process, these objects lose significant mass through stripping. These galaxies then passively evolve into the large population of low-mass spheroidal galaxies dominating clusters today. In this paper, our main findings indicate similar stellar mass distributions between cluster and field LCBGs, in accordance with previous findings that various properties of LCBGs (size, luminosity, dynamical mass, SFR, and metallicity) in cluster and field populations are indistinguishable (Crawford et al. 2016) .
We also find a lower dynamical-to-stellar masses ratio for cluster LCBGs as compared to the field, although a wide range of values exist for individual objects. Nonetheless, the values found for cluster (2.6) and field (4.8) LCBGs -both relative and absolute -are consistent with the individual values found for cluster (2.2 ± 0.5) and field (5.1 ± 0.6) dwarf ellipticals (Penny et al. 2015) . They are also similar to the cluster values (2.5 ± 0.25) found in the interior of Virgo by Ryś et al. (2014) . Furthermore, the relationship for LCBGs shows the same pattern: field dE have a higher dynamical-tostellar mass ratio than cluster dE (Penny et al. 2015) . This would imply little evolution over time in the dynamical to log Age [Gyr] LCBG BG UL Figure 6 . Trends with light-weighted stellar age for best-fit BC03 stellar mass, star-formation rate, and dynamical mass (top to bottom panels) for cluster LCBGs and BGs. Uncertainties in stellar age are taken as half the difference between best-fit BC03 and CN09 values. Only stellar mass shows a significant correlation with stellar age, which drives a similar correlation in specific-SFR but only when normalized by stellar mass. The dashed line in the top panel indicates the change in mass with stellar population age for a source of constant luminosity, i.e., the line represents the relative trend in rest-frame 1.4µm M/L with age for the SPS models fit to the data. stellar mass ratio for dwarf galaxies in clusters, which may be in some conflict with predictions from simulations (Mistani et al. 2016) . The LCBG population features very low mass galaxies forming stars at extreme levels for their stellar mass. Much of their observed light is dominated by this burst in star formation, with some of the sources being undetected in the K-band despite having high luminosities. In addition, some LCBGs have also shown evidence for having a large amount of obscured star formation (Crawford et al. 2016) . Along with strong correlations between inferred age and stellar mass seen when fitting stellar populations models, a more detailed study of the spectral energy distributions for these galaxies is needed to better understand their recent and past star formation. Obtaining accurately flux calibrated spectra for these sources will also enable better comparison with stellar population models.
Our overall sample and much of the statistical results presented here are limited to a small sample from a single survey. Extending this type of analysis to more clusters and a range of environments is necessary to confirm the results that we have found here and to further explore how the stellar mass and star formation history of these galaxies change with environment and time.
CONCLUSION
In this paper, we have measured the stellar masses of cluster LCBGs and cluster blue star-forming galaxies at intermediate redshift (z ≈ 0.54). To do this, we performed broadband SED-fitting by comparing a grid of template galaxy SED models to the observed broadband SEDs. We generated SED models using the public stellar population synthesis codes of BC03 (GALAXEV) and CN09 (FSPS), both of which span a wide range of inputs for age, star formation history, extinction, and metallicity.
We estimated the stellar masses based on the SED best-fitting results and found consistent agreement in stellar masses when using the two SED models. We also inferred other physical properties of each galaxy, and have recorded these results derived through the SED-fitting process that include stellar masses, age, star formation history, extinction, and metallicity. The dynamical masses of the cluster LCBGs were calculated from their velocity dispersion measurements.
In particular, we have compared the stellar masses and dynamical masses of cluster LCBGs to their field counterparts. While the two samples have similar distributions, we have found a lower dynamical-to-stellar mass ratio for cluster LCBGs compared to the field, which is consistent with the distributions seen for low-redshift dwarf elliptical galaxies. If LCBGs are the progenitors of low redshift dE galaxies, this would imply that the ratio of dynamical-to-stellar-mass is set when the galaxy is falling into the cluster for the first time.
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